The strip monopole model is used in the problem of a wire attached to an arbitrary conducting surface segmented with triangular patches. Some segmentation methods for the patches are described for the problem when the junction is near an edge or a vertex. Only a few triangular patches on the surface are segmented to get more equilateral triangles when the strip monopole is added on the surface. The advantages of applying these segmentation methods are illustrated with several representative examples, which show good versatility and efficiency for solving the problems of wire/surface junctions.
Introduction
As usual, special attachment basis functions are employed for wire to plate junctions, which enforce continuity of current at the wire/plate junction and model the surface current density in the vicinity of the attachment point [1] [2] . Three kinds of basis functions are needed which brings on some complexity. Matthews and Cook used the strip monopole model instead of the thin wire to analyze this problem [3] . The new attachment mode shows significant versatility and efficiency when the wire is added or moved on the surface, avoiding the trouble to build the different kinds of basis functions. The thin wire is modeled as a thin strip which width equals to four times the radius of the wire. When the wire is mounted on the conducting surface, the wire/surface junction will be modeled as a surface/surface junction as shown in Fig. 1 . The problem is simplified because we can use well-known RWG basis function to solve it easily [4] . In this paper, we introduce some segmentation methods for the triangular patches when the wire is mounted near an edge or a vertex. Only a few triangular patches will be segmented to smaller triangles. Some numerical results are presented to validate the segmentation methods. 
Segmentation Methods
For numerical purpose, the object is modeled using planar triangular surfaces patches. When the thin wire is mounted on the surface of the conducting body, the strip monopole model can be used to analyze the wire/surface junction problem efficiently. The width of the strip equals to four times radius of the wire. A few patches in the vicinity of the attachment point will be segmented. Three categories were obtained according to the position of the attachment points [3] .
The width of the strip monopole is much smaller than the edge of the surface patch. It's easy to find that there is no difference of the solution when the strip edge rotates on the attachment point. So we can adjust the direction of the strip edge to get more equilateral triangles. As shown in Fig.2 , the same answer of impedance or radiation properties can obtained by segmentation along the strip edges (I) and (I ′ ). The case that the strip edge overlaps two surface edges of the triangles, such as (II) in Fig.2 , can be avoided. When the wire is mounted near an edge or a vertex, the segmentation methods must be improved to get more equilateral triangles. These attachment points are shown in Fig.1 , where a and a ′ are near an edge and b is near a vertex of the plate. Segmentation methods are illustrated in Fig. 3 . Fig. 3(a-c) show the segmentation methods when the attachment point is near or on the edge of the plate. If the point isn't near a vertex of the triangular patch like a, only one triangular patch need to be segmented as shown in Fig. 3(a) . The strip edge is denoted as P 1 P 2 . Point A is the center of corresponding edge. One extra point V 1 is used to generate subsegment triangular patches. And the distance metric d is defined as Fig. 3(b) and (c) illustrate two different segmentation methods for the case like a ′ . The triangles in the vicinity of the attachment point which have the common vertex are all be segmented. Points A, B and C are the centers of the corresponding edges. In order to form more equilateral triangles, extra points V 1 , V 2 and V 3 are used to divide the patches. And
In Fig. 3(c) , more extra points are used than that in Fig. 3 (b). When the attachment point is near a vertex of a plate like b, Fig. 3(d) gives the segmentation which illustrates that only the patches which have the common vertex on the corner are segmented. In Fig. 3(d) , points A, B and C denote the vertices of the triangles. This method increases the segmentation by utilizing three extra points V 1 , V 2 and V 3 where
The detailed discussion about the segmentation metric d used to position the additional triangle vertices can be seen in [3] . In this paper, we define d = 0.2 . Fig. 4 illustrates the current distribution near the junction of a circular cone and a monopole attached at the vertex and inclined at an angle of 60˚to the axis. The length of the cone, the diameter of the cone base and the length of the monopole are all a= 0.333λ. The radius of the monopole is 0.001a. The result is compared with the current distribution obtained by [4] . Fig. 5 shows the input impedance as a function of the bend angle for a monopole attached to the edge of a plate and fed at the attachment point. The length of the monopole is 0.25λ, its radius is 0.001λ. The monopole is mounted on the center of the longer edge of a 0.4λ × 0.5λ rectangular plate. Three segmentation methods shown in Fig. 3(a-c) are used. The results show good agreement with [4] and illustrate that better result can obtained by using segmentation method shown in Fig. 3(c) . At last, Fig.  6 shows the radiation patterns of a monopole attached to an edge of a square plate. The attachment point is lying on the center of the edge. The numerical result is compared with the answer obtained by FEKO. Good agreement validates the segmentation method. 
Numerical Result and Comparison

Conclusion
In this paper, we have extended the segmentation methods of the strip monopole model for the problem that thin wire is attached to the surface of the arbitrarily shaped conducting bodies, especially near an edge or a vertex. The principle of the segmentation is more equilateral triangles should be obtained to improve the performance of the MoM by using RWG basis function. The accuracy of the proposed method has been established by investigating several practical examples. The strip monopole model shows significant versatility and efficiency when the thin wire is attached to the surface of conducting body and can be combined with fast algorithm to solve the problem of the object with large electrical sizes.
